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ABSTRACT 



Context. The spectral predictions of stellar population models are not as accurate in the ultra-violet (UV) as in the optical wavelength 
domain. One of the reasons is the lack of high-quality stellar libraries. The New Generation Stellar Library (NGSL), recently released, 
represents a significant step towards the improvement of this situation. 

Aims. To prepare NGSL for population synthesis, we determined the atmospheric parameters of its stars, we assessed the precision of 
the wavelength calibration and characterised its intrinsic resolution. We also measured the Galactic extinction for each of the NGSL 
stars. 

Methods. For our analyses we used ULySS, a full spectrum fitting package, fitting the NGSL spectra against the MILES interpolator. 
Results. We find that the wavelength calibration is precise up to 0.1 px, after correcting a systematic effect in the optical range. The 
spectral resolution varies from 3 A in the UV to 10 A in the near-infrared (NIR), corresponding to a roughly constant reciprocal 
resolution R = A/SA a; 1000 and an instrumental velocity dispersion (T;„j a 130kms"'. We derived the atmospheric parameters 
homogeneously. The precision for the FGK stars is 42 K, 0.24 and 0.09 dex for T^jf , logg and [Fe/H], respectively. The corresponding 
mean errors are 29 K, 0.50 and 0.48 dex for the M stars, and for the OBA stars they are 4.5 percent, 0.44 and 0. 1 8 dex. The comparison 
with the literature shows that our results are not biased. 

Key words, atlases - stars: atmospheres - fundamental parameters 



1. Introduction 

The stellar libraries are collections of spectra that share iden- 
tical spectral coverage and resolution. They have several im- 
portant applications: They are used as references to clas- 
sify stars and to determine their atmospheric parameters {e.g. 
IWu et alj 1201 Ibi and the reference therein), as templates to 
recover the line-of-sigh t veloc ity distribution of galaxies (e.g. 
Capp ellari & Em sellemI |2004|) . or to calibrate photometry (see 
Besselli i2005i, for a review). They are one of the critical in- 
gredi ents in the stellar population synthesis (e.g. IVazdekis et al.l 
I2OIOI) . To produce high-quality stellar population in the blue is 
the goal of this series of papers. 

The stellar libraries can be theoretical or observational. 
The theoretical libraries can, in principle, be computed for any 
value of temperature, gravity, metallicity and detailed chemi- 
cal composition, and th e resolu ti on is e ssentially limited by the 
computing power (e .g. iKuruc i Il979t iHauschildt et al.l l2003t 
iPalacios et al.l |2010|) . They would be the ideal references if they 
were able to reproduce the observations accurately. In fact, the 
physical approximations (ID, LTE, convection, . . . ) and the lack 
of complete databases of atomic and molecular transition result 
in discrepancies between these stellar models and observations 
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(iMartins & Coelhol l2007t iPrugniel et all 1201 it IBeifiori et all 
I2OII ). The observational libraries, on the other side, have the 
advantage to be assembled from real stars, but they suffer from 
instrumental limitations (finite resolution) and limited atmo- 
spheric parameter coverage. Because these libraries are con- 
structed from Galactic stars, they are bound to the chemical com- 
position found in the Galaxy, and more specifically that of the 
solar neighbourhood. It is possible to combine the observed and 
theoretical libraries to predict the differential effect of changing 
some physical ingredients. These semi-empirical libraries were 
used to extend the range of the parameter space (IPrugniel et al.l 
I2OI ll) or to compute the effect of a var iable abundance of a- 
elements in models of stellar populations (' Cervantes et alJ 120071 
Prugniel et al. 2007a; Walcher et al. 2009). 

The most important property of the stellar libraries is 
the coverage of the atmospheric parameters, such as effective 
temperature, gravity, metallicity. Recently, the detailed abun- 
dances are beginning to be considered as important parame- 
ters, too. Other properties to be considered are the spectral 
resolution, the wavelength coverage, the flux, and the wave- 
length calibration of the spectra. Fortunately, we have optical li- 
braries t hat cover the p a ramet e r space reasona b ly well: ELODIE 
(Prugni el & Sotibiran 120011: IPrugniel et all l2007bt). CFLIB 
(IValdes et all 120041) . and MILES (ISanchez-Blazquez et al.l 
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I2OO6I) . These empirical libraries have a fair spectral resolution 
(AIAA = R ~ 2000 - 10000) that is compatible with the reso- 
lution of the most widely used optical spectrographs for galactic 
studies, and they have a good flux calibration (except CFLIB, 
iBruzual A.I |2007|) . They are built from normal stars in all lumi- 
nosity classes and spectral types from O to M. They cover a wide 
range in metallicities (-3.0 < [Fe/H] < 1.0). The stars in these 
three libraries, as in any other empirical library, have the abun- 
dance pattern of the solar neighbourhood (see IWheeler et al.l 
Il989l for a review). 

None of these three libraries extend further blue-ward than 
3500 A. The importance of the UV as a gate to understand the 
phy sics of the ste llar systems was recognised back in the 1980s 
(e. 2. iFaberl Il983h . In particular, the UV is irreplaceable to char- 
acterise the metallicity and the star-formation history (SFH) of 
young populations, to study the enhancement of a-elements or 
the contribution of blue horizontal branch stars to the integrated 
fluxes. It is also of prime importance studying distant galaxies 
whose restframe UV is observed in the optical, where the cur- 
rent instrumentation is most developed. 

In a simple stellar population (SSP) the blue wavelengths are 
predominantly sensitive to the hottest stars. At any age greater 
than 10 Myr, those are the dwarfs at the main-sequence turn- 
off. After ~1 Gyr of evolution, the He -burning stars may be- 
come bluer (hotter) than the RR Lyrae pulsating stars and pop- 
ulate the so-called blue-horizontal branch (BHB). Together with 
the blue stragglers (BS, low-mass, main-sequence stars with ex- 
cessive blue colours) the y may have an important contr i bution 



cessive blue colours) tne y may nave an important cont 
to the integrated spectra dLee et all 20021: Cenarro et al 
and mimic y oung populations (e .g. Maraston & Thomas 



2008) 



200c ; 



iKoleva et al.ll25o8[lOcvirkll2010l:rPercival & Salarisll201li) . Our 
ability to distinguish between the real young stars and these ex- 
otic populations relies on their different contribution to the dif- 
ferent parts of the spectral energy distribution (SEP) . Thus, com- 
bining optical and UV data can lift the degener acy ( iRosd Il984t 
ISchiavon et aP 120041: IPercival & Salarii 1201 ih . 

Blue-horizontal branch stars and blue stragglers are fre- 
quently observed in Galac tic clusters and wer e also detected in 
Local Group galaxies (e.g. lMapelli et al. I l2007h . The presence of 
the BHB and BS is connected with some properties of the popu- 
lations (e.g. the metallicity for the BHB) but may also be related 
with the environment and with some large scale properties of the 
host systems. Therefore, the ability to distinguish these stars in 
integrated spectra would be a major step toward the understand- 
ing for the genesis and evolution of stellar systems. 

It has been shown that the effects of c-elements en- 
hanced partit i on are emphasised blue-ward, both in st ars (e.g. 
Cassisi et a D I200I and in stellar populations ( Coelho et alj 



The New Generation Spectral Librar}0 is a major step 
towards the modelling of the stellar populations in the UV. 
It was observed with the Hubble Space Telescope Imaging 
Spectrograph (STIS) and consists of 374 stars with metallicities 
between -2.0 dex and 0.5 dex. As its optical counterparts it con- 
tains normal stars from O to M spectral types in all luminosity 
classes. Its wavelength coverage from 0.2 to 1 .0 /jm is the widest 
available amongst the observational libraries at this resolution, 
though it does not go as far in the UV as lUE and misses Lya. 
Its spectral resolution is R~1000. The stars of the NGSL were 
rigorously chosen t o have a good coverage in the space of atmo- 
spheric parameters. iHeap & Lindlen (1201 Oh measured the atmo- 
spheric para meters for most NGSL sta rs using ATLAS9 model 
atmospheres (ICastelU & Kurucj |2004|) as templates (46 stars, i. 
e. 12 percent of the sample, miss one or more parameters). 

In order to implement this library in population models, its 
characteristics have to be assessed accurately. This is the goal of 
the present paper. In Sect. 2 we present the data, while in Sect. 
3 we present our methodology. In Sect. 4 we characterise the 
line-spread function (LSF) of the NGSL. In Sect. 5 we derive the 
atmospheric parameters homogeneously and compare them with 
the literature. In Sect. 6 we measure the spectroscopic Galactic 
extinction of the stars. Finally, our conclusions and prospects are 
presented in Sect. 7. 



2. The NGSL spectra 

The NGSL stars were observed with STIS on-board HST 
with three different gratings (G230LB, G430L a nd G750L) 
overl apping at 2990-3060 A and 5500-5650 A (iGregg et al.l 
I26O6I). The final spectra cover the wavelength range from 
~0.2 to ~l.Qfim (slightly different from star to star) and 
have a resolution of R ~1000. The flux- c alibra tion reaches a 
precision of 3 percent dHeap & Lindlerl |2009|) . The spectra 
are calibrated in air wavelengths, with sampling varying 



as follows: 1.373 A/px (^^1675 
2500 A), 2.744 A/px (^^3060 - 
4000 A), 4.878 A/px (AA5650 - 



- 3060 A or 165km s"' at 
5650 A or 205km s"' at 
10196 A or 183kms"'at 



8000 A). Details about the data reduction can be found in 



2005ir Thus, the blue spectral range should provide us with more 



http : //arc hive . stsci . e du/pub/hls p/stisngsl/aaareadme . pc 
We downloaded version 2 of the reduced data. 

The stars were chosen to sample four metallicity groups, 
roughly 150 stars in each bin: [Fe/H]< -1.5; -1.5 < [Fe/H] < 
-0.5; -0.3 < [Fe/H] < +0.1; +0.2 < [Fe/H]. The targeted 
sample included 600 stars. Unfortunately, about 200 stars were 
not observed owing to the failure of STIS in 2004. The released 
library lacks some hot- and low-metallicity stars, but is well- 
suited to model intermediate- and old-aged stellar populations. 



diagnosti c indices to better c onstrain the galactic star-formation 
histories dServen et al.l l20Ilh . 

The first attempts to gat her a UV library that covered the 3. Methodology 



1 he nrst attempts to gat her a UV library that covered the 
MK se quence were made bv lWuetaljJTgSl and lFaneUi et alj 
(Il992h with observations from the International Ultraviolet 
ExploreiQ (lUE). This library has a resolution of 7 A and con- 
tains 218 stars of essentially solar metallicity. Still, this first 
UV library is quite limited compared to its modern optical 
counterparts. Wit h the new generation stellar library (NGSL, 
iGregg et"al]|2006l) the gap between the optical and UV libraries 
begins to narrow. 



We applied a full spectrum fitting approach to characterise the 
NGSL spectra and to infer the stellar parameters. For this pur- 
pose we employed the ULySS package (iKoleva et al.l 20091). We 
follow ed the approach used inlWu et al'l J2OI Ibl) . Prugniel et~an 
(I2OIII) . and IWu et all (1201 lal) to derive (i) the LSF to describe 
the intrinsic resolution and its variation with wavelength, (ii) the 
atmospheric parameters of the stars, and (iii) the Galactic extinc- 
tion on the line-of-sight of each star. 



' |http : // archive . stsci . edu/ iue/ 1 



|http : // archive . stsci . edu/prepds/ stisngsl/| 
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3.1. Spectral fitting 

ULySS performs a parametric minimisation of the squared differ- 
ences between an observation and a linear combination of non- 
linear models as 

i=k 

CMP, (fli,fl2,...,m (1) 

1=0 

where Obs(A) is the observed one-dimensional spectrum func- 
tion of the wavelength (A), sampled in logA; P„ is a multiplica- 
tive polynomial of degree «; and G{Vres, o") is a Gaussian broad- 
ening function parameterised by the residual velocity Vres, and 
the dispersion cr (see the discussion in Sect.|4|i. The CMP, are k 
non-linear functions of any number of parameters, figuring the 
physical model. Their weights W, can be constrained (to be pos- 
itive in the present case). 

3.2. Applications 

Here we will use three different specific cases of Eq.[T] First, 
to determine the broadening by comparing the stars in common 
between NGSL and a reference library, we used a single com- 
ponent that consists in a template spectrum (i.e. no non-linear 
parameter). Eq.[T]degenerates to 

ObsiA) = P„(A) X G(v,y,, cr) ® 5 (A), (2) 

where S (A) is the template spectrum. 

Second, to determine the broadening with respect to a theo- 
retical library, we used a positive linear combination of spectra 
taken from a grid. 

ObsiA) = P„iA)x{G{x',y,,cr) 

®2w,S,(^), (3) 

(=0 

where S, are the k template spectra. The weights W, are bound 
to be positive. 

Finally, we measured the atmospheric parameters of the stars 
using a TGM component, as 

Obs(A) ^P„xG® TGMiT^ff, logg, [Fe/H], A), (4) 

where TGM is a model spectrum, function of the effective tem- 
perature, surface gravity and metallicity, respectively, written as 
Teff, logg, and [Fe/H]. The free parameters in the minimisation 
are the degree of the polynomial, i'^,, cr. Ten, logg, and [Fe/H]. 

The model used for the TGM component was the MILES in- 
terpolator, presented in iPrugniel et al.l (1201 ih . This interpolator 
returns a spectrum for any temperature, metallicity, and gravity 
where each wavelength bin is computed by an interpolation over 
the entire reference library. It is constructed from three differ- 
ent sets of polynomials for the OBA, FGK and M type tempera- 
ture ranges, and it is linearly interpolated in overlapping regions. 
Each of those sets of polynomials are valid for a wide range of 
parameters, which m eans that this i s a glo bal interpolation. The 
MILES interpolator (iPrugniel et alj 1201 lb has the advantage to 
be derivable and continuous everywhere, which makes it suitable 
for non-linear minimisation as e. g. in ULySS. 

The purpose of the polynomial is to absorb the discrepan- 
cies in the global shape of the energy distribution between the 



observation and the model, which can result from the extinction 
along the line-of-sight, or uncertainties in the flux calibration. 
The biases that a prior normalisation of the observations would 
introduce are minimised, because this continuum is fitted in the 
same time as the parameters of the model. If the flux calibration 
and shape of the energy distribution of the model can be trusted, 
P„ can be used to estimate the extinction (Sect|6l). The choice of 
the polynomial degree is governed by the wavelength range, the 
precision of the flux calibration, the spectral resolu tion, and the 
complexity of the fitted model. IWu et al.l (1201 Ibl) have shown 
that a degree as high as « - 100 did not bias their determina- 
tion of the atmospheric parameters of CFLIB. However, in the 
present case, where the spectral resolution is lower, we found 
that « > 25 may affect the determination of the atmospheric 
parameters (the polynomial competes with the model to fit the 
broadest features). We investigated the dependence of the fitted 
atmospheric parameters with the degree of the polynomial using 
10 stars from each luminosity group (OBA, FGK and M). We 
found that at n = 12 the resulting atmospheric parameters are 
stable. 

4. Line-spread function 

In Eq.[T]to|4]the models are convolved with G to match the ob- 
servation. This convolution is usually meant to account for the 
physical broadening of the spectrum when both the observation 
and the model have the same resolution. This is used to mea- 
sure the inte rnal kinematics (velocity and ve locity dispersion) of 
galaxies (Tonry & DavisI Il979t ICappellari & Emsellem 200|) 
and requires the logarithmic sampling of the spectrum. The same 
approach may be used to measure the line-of-sight velocity and 
the rotational broadening of stars. 

When the two spectra have different resolutions, G encom- 
passes the physical broadening and the relative broadening be- 
tween the observation and the model. This can be written as 
G = Gphy ® L5F,ei, where Gphy is the physical broadening and 
LSFiei the relative LSF of the observation with respect to the 
template (note that the resolution of the models should be higher 
than that of the observation). The LSF (or relative LSF) gen- 
erally depends on the wavelength, and the match of resolution 
cannot be written as a convolution. However, because it changes 
slowly with the wavelength, we can assume that Eq.[T] holds in 
small wavelength intervals, and the ULySS analysis of the spec- 
trum in a series of consecutive wavelength segments will allow 
us to monitor the wavelength dependence of G. In addition, as 
in the present case, Gphy is generally negligible compared to 
LS Fre\, this approach will allow us to derive the wavelength- 
dependent LSF. (Gphy is not negligible only for some fast ro- 
tating stars that we will exclude when computing the LSF.) The 
first moment of the LSF (a velocity-shift) represents the errors in 
the wavelength calibration and reduction to the rest-frame veloc- 
ity. The second moment (instrumental velocity dispersion) rep- 
resents the resolution. These two moments are likely variable 
throughout the library because of slightly different observing 
conditions (e.g. centring of the star in the slit) and/or data re- 
duction. The dispersion relation of NGSL was determined using 
the stellar lines because no calibration arc-lamp exposures were 
available. This process may limit the precision of the wavelength 
calibration, and result in systematic distortion of the wavelength 
scale that our analysis may reveal. 

The (absolute) LSF is LS F - LSFrei ® LSF re/, where 
LS Fref is the LSF of the reference spectra that are known or can 
be measured. Because in the present work we consider Gaussian 
LSFs, the absolute broadening can be derived by quadratically 
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summing the broadening of the reference spectra and the rela- 
tive broadening (returned from the optimisation algorithm). 

The most straightforward and robust choice is to use high- 
resolution spectra of some NGSL stars as reference to derive the 
LSF. Because the spectral coverage of NGSL is wider than any 
other library, we will perform independent comparisons in the 
different wavelength domains. In the optical range, we compared 
the stars in common with the ELODIE and MILES libraries. 
To complete the LSF determ ination in the blue, we will us e 



the UVBlue theoretical grid dRodriguez-Merino et al. 
Finally , we used a grid of theoretical spectra from Munari et al.l 
(l2005h to construct the LSF over most of the range, except for 
the first 500 A at the blue end. The different analyses were cross- 
checked in their wide overlapping spectral regions. 



4.1. ELODIE and MILES libraries 

To check the wavelength calibration of the NGSL stars in the 
optical, we compared the stars in c ommon between NGSL and 
MILE j USanchez-B azQuez et alJ 120061: iFalcon-Barroso et al " 



201 Ih or ELODIE (iPru^niel & Soubirail 1200 it iPrugniel et al 



libraries. In that case, Eq.|2] applies. Since the same ob- 
jects were observed in the two libraries, the only difference be- 
tween the spectra should be the instrumental broadening. We 
proceeded as follow: first we fitted the 'observed' against the 
'template' star to clean residual spikes in the spectrum. Second, 
we fitted a Gaussian broadening in segments of 400 A separated 
by 300 A (so that the consecutive segments overlap by 100 A 
at both ends). Third, we derived the absolute LSF by adding 
quadratically the LSF of the reference library. For ELODIE 
we took a F\yHM^0.58A and for MILES a F WHM^2.5 A 
(IPrugniel et al.1 I20III: iFalcon-Barroso et al.l l20IIh . Finally, the 
results were averaged to produce a mean LSF. The individual 
measurement outliers, from either particular stars (imprecise re- 
duction to the rest-frame or fast rotators) or poor fits (low S/N) 
were rejected at this step using at most five iterations of a 3 - cr 
clipping (with the IDL function meanclip from the Astrolib li- 
brarjQ). We also rejected the measurements where the broaden- 
ing varied significantly between two successive segments. 

The results for 127 stars in common with ELODIE are plot- 
ted on FiglT]|2] The results from the 137 MILES comparisons 
are similar and consistent, though with a wider (by ~25kms"') 
spread in veloc ity, consistent with the internal spread of MILES 
stars found in IPrugniel et al.l (|20I ll 12kms '). The residual 
shifts and the Gaussian widths varies from star to star. At 5000 A 
the internal dispersion of the residual shift for the ELODIE 
comparison is 0.32 A (equivalent to an internal dispersion of 
19kms"', or ~0.1 pixel), and the standard deviation of the 
FWHM broadening is 0.75 A (or 45 kms"'). The spread of 
the residual shift is similar to the the typical uncertainties from 
data reduction (usually 10 percent or lower). The variance of the 
FWHM width is partly physical (i.e. rotation) and partly instru- 
mental (star-to-star diff'erence of resolution). 



^ For the interpolator based on MILES. [Prugniel et alj ( 120 Uh used 
the first official version of the library (v.9.0), while for the LSF compar- 
ison we used the new 9. 1 version, where the wavelength calibration of 
some stars was re-done. 

Note that in some cases the distribution is very skewed, therefore 
even with clipping the mean may not coincide with the peak of the 
distribution. 
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Fig. 1. Relative LSF for the 127 NGSL stars in common with the 
ELODIE library. The panels show the shift in wavelength and the 
resolution (FWHM) as a fucntion of wavelength. The obtained 
LSFs for the individual stars are plotted in thin grey lines. The 
mean values and their standard deviations are plotted in blue. 
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Fig. 2. Histograms corresponding to the distributions of the 
wavelength shift and the resolution at ~5000A for the 127 
NGSL stars in common with ELODIE. The blue dashed verti- 
cal lines mark the zero velocity and the expected dispersion of 
5 A , while the red dotted lines are the mean residual shift and 
the mean FWHM (top and bottom respectively). 



4.2. UVBlue theoretical grid 



The UVBLue library dRodrfguez-Merino et alJ l2005h covers the 
wavelength range from 87 nm to 470 nm at R = 50000. Its pa- 
rameter coverage reaches from Teff = 3000 to 50 000 K, logg = 
0.0 to 5.0 with steps of 0.5 dex, and [ Fe/H1=-2.0 to 0.5 dex, com- 
puted at 7 nodes with a solar mix ( lAnders & G revesse 198^^. 
The final grid consists of 1770 models with local thermodynamic 
equilibrium (LTE). These w ere computed u sing the updated list 
of atomic transition given bv lKuruca(II992l) . adding all diatomic 
molecular lines except TiO. However, the latest molecule transi- 
tions are only prominent in late-type stars with Teff bellow 4000 
K, which in turn do not have significant UV flux. The microtur- 
bulent velocity was fixed (^ - 2kms"', default for the Kurucz 
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models). This value is expected to vary in the different spectro- 
scopic classes from 1.5 to lOkms"', but the effects are expected 
to be negligible at low resolution (as in the present case). We 
downloaded the R - 10000 version available onlineQ, calibrated 
in air wavelength. We measured its intrinsic resolution using the 
solar spectrum from the BASS2000 databas^ and found it to be 
consistent with the value given by the authors. 

Each of the NGSL stars was fitted against a positive linear 
combination of UVBlue spectra according to Eq.|3] For each 
NGSL stellar spectrum the comparison was made with the eight 
UVBlue spectra whose parameters surround the values from 
Table[T] (determined in Sect.|5]l. We determined the weights of 
the different UVBlue spectra from a fit over the whole wave- 
length range, and we used this combination to analyse the in- 
dividual segments. This first fit of the whole spectral range was 
also used to clip the spikes. We performed the LSF analysis again 
in the 400 A segments and we averaged the individual LSFs. 

While fitting the LSF we noticed that the region between 
2400 and 3000 A is poorly matched by the theoretical spectra. 
This discrepancy was already po inted by the authors of UVBlue 
(iRodrfguez-Merino et al.l l2005h . stating that the simulated FGK 
stars fail to reproduce important prominent metallic features as 
the Fen blend at 2400 A, Fei/Sii blend at about 2500 A, Mgii dou- 
blet at 2800 A Mgi Hne at 2852 A and the Mg break at ~ 2600 A. 
We find that the match is also poor for the OBA and M spectral 
types (although the low flux of the M stars in the blue reduces the 
significance of the comparisons because of the S/N limitation). 
However, even though that many prominent features are misfit- 
ted, there is enough information in the other lines to constrain 
the LSF, but of course with a lower precision. Hence, the LSF 
determined in this region needs to be taken cum grano salis. 



4.3. Munari etal. theoretical grid 

To assess the LSF in the NIR part of the NGSL stars, we down- 
loaded the 1 A/px, scaled solar version of the Munari librarjQ 
(AA = 2500- 10500A. lMunari et aTll2005h . The library of 51288 
spectra was produced using Kurucz models covering the space 
of atmospheric parameters as follows: 3500 < Teff < 47500 K, 
0.0 < logg < 5.0, -2.5 < [M/H] < 0.5, [a/Fe] = 0.0, +0.4, 
f = l,2,4kms-', < V,r,t < 5 00 km s' ' The y used the up- 
dated list of atomic transition by iKuruczl ( Il992h . adding some 
molecular lines, including TiO for stars with Teff < 5000 K. The 
authors compared the colours and temperatures of their predic- 
tions to other synthetic libraries and real stars, noticing that their 
models fail to reproduce the very red colour observed in low- 
temperature stars. 

We measured its intrinsic resolution using the solar spec- 
trum from the BASS2000 database and found it to be FWHM 
= 2. 1 A throughout the full wavelength range. Again, the spectra 
are air-wavelength-calibrated. The Munari grid was generated at 
high resolution, then convolved with a Gaussian to lower reso- 
lution and finally rebinned to pixels of half the FWHM of this 
Gaussian. Since the rebinning also implies a convolution by a 
top-hat function of 1 pixel, the final broadening is slightly larger 
than the convolving Gaussian. We performed the LSF analyses 
over the full wavelength range in the same way as for UVBlue, 
following Eq.[3] 



http : //www . inaoep . mx/ ~ modelos/uvblue/uvb lue . html | 



http://bass2Q8iS . obspm . fr/ solar_spect . php 
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Fig. 3. Global line-spread function of NGSL. The upper panels 
show the residual velocity and instrumental velocity dispersion 
in kms The bottom panels show the corresponding wave- 
length shift and resolution in A. The LSFs obtained with the aid 
of the various reference libraries are overplotted with the sym- 
bols according to the legend in the first panel. The error bars 
represent the standard deviations from the distribution of the 
LSF obtained with the individual stars. The regions where the 
three segments of NGSL overlap are marked with grey horizon- 
tal lines. The blue dashed line shows the applied correction to 
the velocity shift. (MILES and ELODIE libraries have different 
starting points, therefore their results appear slightly shifted.) 



4.4. Corrected wavelengtii calibration and adopted LSF 

The LSFs obtained with the four reference libraries are repre- 
sented in Fig. [3] The results from these comparisons are fully 
consistent. 

The FWHM of the LSF is varying from 3 A at the UV end 
to 5 A at 5000 A , and to 10 A at the NIR end. It is roughly con- 
stant over each segment corresponding to the different gratings, 
and the discontinuities between the three gratings, at 3060 and 
5650 A , are clear. 

The residual shifts for the UV and red gratings do not signifi- 
cantly depend on the wavelength and are small: 10 and km s ' . 
Our analysis reveals a defect of the wavelength calibration of 
the green segment (G430L grating). We used a simple linear re- 
lation to correct iv./cor ^ A- 0.7(5650 - ^)/(5650 - 3060), for 
3060 < A < 5650 A, where A is the original wavelength in A and 
Acor the corrected wavelength. This first-order correction of the 
dispersion relation is derived from the drift of the residual wave- 
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^ H I I I I I I I I I I I I I I I I I I I I I I I . 

-0.5 < [Fe/H] < 0.15 
nLo [Fe/H] > 0.15 

□ -1.0 < [Fe/H] < -0.5 
[Fe/H] < -1.0 *^ 

IE- ■ 
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Fig. 4. Resulting stellar parameter coverage for the 374 stars of 
the NGSL. The left panel shows their distribution in the Tefj - 
logg plane. These stars were separated into four different metal- 
licity bins according to the legend. In the right panel we plot the 
dwarf and giant distribution in the Teir -[Fe/H] plane. 



length shift seen on Fig. [3] This correction can easily be applied 
to the wavelength array when the NGSL FITS files are read. 

We averaged the four LSFs and restored the discontinuities, 
which were smoothed by our analysis in 400 A segments by ex- 
trapolating the trend seen for each grating towards the overlap 
regions. 



5. Atmospheric parameters 

We determined the atmospheric parameters of the NGSL stars by 
fitting the spectra against a reference spectrum of given Teff, logg 
and [Fe/H] . We compared the parameters with various previous 
studies to assess their reliability and precision. 



5. 1 . Measurement of the parameters 

We determine d the atmospheric parameters of NGSL with 



1 tne atmospneric parameters or num^ witn 
Wu et al.1 (1201 Ibh . IPrugniel et all (1201 ih . and 



ULvSS ... ■ 

IWuet all (1201 lal) . The fit is performed according to Eq.|4] over 
the wavelength range 3500 to 7500 A (the wavelength range of 
the MILES stellar library). The spectra were logarithmically re- 
bined to pixels corresponding to lOOkms '. We us ed the LSF 
derived in the previous section as described in Kol eva et al.l 
(I2009h . Because of the variation of the LSF throughout the li- 
brary, the convolution by G in Eq.|4] was maintained. To pre- 
vent that the model adapted to the mean NGSL resolution be- 
comes broader than a given spectrum, we biased the injected 
LSF by 100 kms"' (i.e. we subtracted 100 kms^'in quadrature 
from (TinsiA.)). We used a 12''' degree multiplicative polynomial 
to absorb any continuum mismatches between the model and the 
observations (Sect.O. 

ULySS performs a local minimisation starting from a 
guess point in the parameter space. Thus, the solution may 
be trapped in a local minimum. To avoid this and reject 
local minima, we repeated the minimisation from multiple 
guesses, sampling the parameters spaces at the following nodes: 
TefF in [3500, 4000, 5600, 7000, 10000, 18000, 30000], [Fe/H] in 
[-1.7, -0.3,0.5] and logg in [1.8, 3.8]. 



Previous studies, in particular lWu et all (1201 Ibl) . have shown 
that while this method is highly reliable for FGK stars, special 
care has to be taken for OBA and M stars. There are various rea- 
sons for this lower reliability: First, the reference library is more 
scarcely populated in these regions of the parameters space; sec- 
ond, high-precisions measurements of the atmospheric parame- 
ters of these stars are not as abundant as for FGK stars; finally, 
the determination of the parameters of those stars is more com- 
plex for physical reasons. Therefore, we systematically checked 
our determinations against recent literature for OBA and M stars 
as well as for cases that we found in disagreement with other 
studies. For 30 stars (8 percent of the library) we adopted mea- 
surements from the literature. Our final list of parameters are 
given in Table[T] The distribution of the stars in Teff - logg and 
Teff - [Fe/H] planes is presented in Fig.|4] 

5.2. Comparison with the literature 

We compared our measured parameters w i th those f r om fou r 
previous studies bv [Hea p & Lindler' (2009), ' Wu et al.1 (1201 Ibh . 
b TandJ oubiran et al. (2010^^ 



iPrugniel et al.l (12011 



Heap & Lindier(l200^ ' derived preliminary, main atmo- 



spheric parameters of the NGSL (version 1). They derived Teff 
and the metallicity b^ fitting the stellar spectra to models of 
Munari (Munari et al. 2005). The gravity was obtained from 
the star position on the HR diagram using the Hipparcos par- 
allax for the distances. T he comparison of their results with the 
IValenti&Fisched(l2005h catalogue of cool stars shows some de- 
viations for the logg, which are not unexpected because the at- 
mospheric parameters are coupled, and deriving them separately 
may lead to biases. 

The determination of the CFLIB and MILES parameters 
(IWu et al.l 1201 Ibl: IPrugniel et al.l 1201 lb was performed as in the 
present paper. This method is highly reliable for intermediate 
spectral types, but it is not as accurate for the extremes of the 
HR diagram, as discussed in Section fSTI There are, however, 
two main differences that may affect the comparison. On one 
hand, the presently analysed library has a much lower resolution 
than that of CFLIB (R~5000) and MILES (R~2000). The in- 
formation from the weak lines accordingly is blended, which is 
particularly important when analysing earlier stellar types. On 
the other hand, the MILES interpolator, performs better than 
ELODIE (3.1 or 3.2) in some regions o f the H R diagr am (i n 
particular for blue-horizontal branch stars. IPrugni el et al.. i201 ih . 
Hence, stars in this regions will possibly have a more precise 
determination of their atmospheric parameters. 

Finally, the latest version of the PASTEL database 
(ISoubiran et al.l 12010!) is a compilation of previously pub- 
lished stellar atmospheric parameters. It continues series of pub- 
lications by Cayrel and collaborators dCavrel de Strobel et al.l 
I2001h . Most of the measurements were made using high spec- 
tral resolution and high signal-to-noise data, though inhomoge- 
neous. When there were multiple measurements of the same pa- 
rameter of a given star available, we took the mean value. 

The statistics of the comparisons was made without the out- 
liers and it is presented in Table l5.2l The corresponding figures 
with the four comparison are given in AppendixlBl 

The FGK stars agree well with the results of the other au- 
thors. The biases are within the errors of the individual parame- 
ters and are not significant. 

The linear fit of the comparison has slopes (V) close to unity 
in almost all cases. The dispersion s from the comparisons are 
higher than in lPrugniel et alj ( l201 lb . revealing a lower precision, 
which is probably caused by the lower spectral resolution. 
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Table 1. Comparison of the atmospheric parameters with other studies. 



Comparison 




N" 








log 


g (cm s 


-) 


[Fe/H] (dex) 








A 


cr 


V 


A 


(T 


V 


A 


cr 


V 




OBA 


59 


4 


3 


0.87 


0.12 


0.47 


0.45 


-0.10 


0.60 


0.56 


NGSL 


FGK 


236 


4 


171 


1.08 


0.22 


0.42 


1.18 


0.09 


0.34 


0.94 




M 


6 


-42 


120 


1.14 


0.32 


0.55 


1.32 


-0.35 


0.40 


-0.05 




OBA 


20 


6 


6 


0.96 


0.11 


0.45 


0.87 


-0.02 


0.19 


0.99 


MILES 


FGK 


55 


26 


115 


1.01 


0.03 


0.28 


1.10 


-0.00 


0.11 


1.01 




M 


4 


41 


37 


1.02 


0.13 


0.14 


0.83 


0.08 


0.19 


0.06 




OBA 


32 


5 


3 


1.04 


0.05 


0.30 


0.93 


0.03 


0.22 


1.03 


CFLIB 


FGK 


80 


43 


111 


1.00 


-0.00 


0.20 


1.04 


0.04 


0.11 


1.01 




M 


5 


37 


23 


0.98 


0.46 


0.69 


0.24 


0.17 


0.29 


1.00 




OBA 


57 


7 


6 


1.06 


0.06 


0.43 


0.65 


-0.00 


0.63 


0.90 


PASTEL 


FGK 


176 


69 


196 


1.00 


0.04 


0.42 


1.09 


0.05 


0.19 


1.03 




M 


5 


-73 


246 


0.51 


-0.13 


0.19 


1.02 


-0.26 


0.33 


0.60 



Notes. For each parameter the A column gives the mean difference 'this work' - 'reference', cr the dispersion between the two series and V the 
slope from the linear fit. The three lines are for the OBA {T^g > 8000A:), FGK (4000 <Teff < 8000A:) and M {T^g < 4000A:) spectroscopic types, 
respectively. The statistics were computed discarding the outliers. 

Number of compared spectra The A and a of Teff are in K, except for the OBA stars, where these statistics are given in percent. 



The strongest discrepancy for the FGK spectral classes ap- 
pears when c omparing our logg values with that derived by 
iHeap & Lindl er (2009) from the same data (see Fig. IB. lb . Our 
gravities are up to one de x higher for the dwarfs. This is consis- 
te nt with the bias found in Heap & Lindled ( l2009l) by comparing 
to IValenti & Fischei (l2005l). Th e discretisation of the measure- 
ments o f ^HeaD&Lindlel^(^2009^ on the nodes of the model's grid 
is also apparent in the figure. This is because the authors did not 
interpolate between the templates. 

The automatic determination of the parameters is more diffi- 
cult for OBA and M stars. At this low resolution only few lines 
are present for early-type stars, and the parameters are less con- 
strained. In addition, the profiles of the lines are also affected by 
rotation (and inclination of the rotation axis on the line-of-sight) 
and some stars display emission lines. For the late types, on the 
other hand, the spectra are dominated by broad molecular fea- 
tures and the individual narrow band is lost because of the low 
resolution. Despite these difficulties, the comparison with previ- 
ous studies revealed no trend or bias. 

To summarise, our results are consistent with those of au- 
thors for all spectral types. The offsets in Teff vary from 4 to 
69 K in the FGK stars, depending on the comparison study with 
a dispersion of ~ 150 K; in logg the offset found in compari- 
son with Hea p & Lindl er (2009) is 0.22, while there is no off- 
set with the other references, the typical dispersion is about 
0.35 dex; the shift in metallicity is negligible and the dispersions 
are between 0. 11 to 0.34 dex. For the OBA spectral types we find 
A(Teff,K) ~ 5%, 0.05 < A{logg,cm/s-) < 0.12, with a disper- 
sion ~ 0.47 and -0.02 < A[Fe/H],dex < 0.10, varying between 
0.2 and 0.6 dex. There are too few M stars in common between 
the different data sets to make any statistical analyses. 

5.3. Error estimation 

The errors returned by ULySS are computed from the covari- 
ance matrix. They underestimate the real precision because (i) 
the parameters are not fully independent (for example there is 
the well-known degeneracy between Teff and logg), (ii) the fits 
are not perfect (there are some mismatches caused by non-solar 
abundances or particularities), and (iii) the eiTors in the data are 
not accurately known. Therefore, we first determined an upper 
limit to the internal error by forcing = 1, and we estimated 



the exte rnal error by rescaling the internal error as in IWu et al.l 

dmH- 

To estimate the external errors we used th e statistics of 
the co mparison between our determination and iPrugniel et al.l 
(1201 II see Sect. l5.2b . We chose this reference for the compar- 
ison because it is homogeneous and reasonably accurate. The 
external errors were determined in Prugniel et al., therefore we 
subtracted them quadratically from the dispersion of the compar- 
ison and obtained an estimate of the mean external error. From 
this mean external error we derived the rescaling factor. For a 
given spectral type and stellar parameter, the rescaling factor is 
computed as 



4 



(5) 



where cr,o, is the residual dispersion from corresponding 
comparison in Table[5.2l o",,,,/ the external errors reported in 
Prugniel et al. (1201 ih . and cr7„, the mean internal error from the 
present fits. The final corrected error for each of the stars is 

cr; = ^ X cr,-. 

The correction coefficients are about 2.5 for the FGK stars. 
For the early spectroscopic classes they vary from 2.5 (for metal- 
licity) to 6.0 (for gravity). We do not have sufficiently high statis- 
tics to compute these coefficients for the M class. However, we 
consider that the ext ernal errors are rough ly the same as for the 
OBA stars and as in iPrugniel et alJ (1201 ih . Therefore, we used 
their coefficients to correct the errors of M stars. The median 
precision of the derived parameters is 42 K for Teff, 0.24 dex in 
logg and 0.09 dex in [Fe/H] for the FGK class. For the OBA stars 
they are 4.5 percent, 0.44 dex and 0.18 dex, and for the M stars 
29 K 0.50 dex and 0.48 dex for temperature, gravity, and metal- 
hc ity, respectively. The precisions are lower than those obtained 
bv lPrupniel et alj ( 1201 lb . probably because of the lower spectral 
resolution. 



6. Galactic extinction 

The Galactic extinction may be determined from photome- 
try (e.g. J4e ckel & Klare 1980) or us ing a Galactic model 
dChen et alj ]l998riHakkiIa et atl Il997h . The first method re- 



quires (i) accurate photometry and (ii) a good knowledge of the 
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intrinsic spectral energy distribution of the stars (i.e. a precise 
spectral classification). A wrong estimate of the metallicity will 
immediately translate into an error on the Galactic extinction. 
The second method requires knowledge of the direction and dis- 
tance t o the star and an ad equate model of the Galaxy. For exam- 
ple the lChen etal](ll998h model is a simple geometric represen- 
tation of the galaxy scaled to the "total" extinction provided by 
the Schlegel maps. Alternatively the jiakkila et al. ( 1997) model 
is calibrated on empirically measured extinctions in several di- 
rections in the galaxies. These models are generally acceptable 
in low-extinction regions (i.e. Galactic latitude \b\ > 10°), but 
they are less reliable in high-extinction regions. 

An alternative to these two methods is to directly measure 
the extinction on the NGSL spectra. The NG SL spectra were 
flux-c alibrated with a precision of 2-3 percent dHeap & Lindled 
I2009h . Therefore, P„ mixes information about the uncertainty 
of the flux calibration and the Galactic extinction. Hence, we 
can assume to first approximation that P„ (Eq.|4]i derived in 
Sect.|5] corresponds to the extinction curve. We t herefore fit- 
ted Pj i against the Galactic extinction law from iFitzpatricS 
(Il999h . The precision on the derived E(B-V) colour excess de- 
pends on the precision on (i) the flux calibration, (ii) the atmo- 
spheric parameters, and (iii) the best-fitted template. The preci- 
si on of the ELODIE an d MILES interpolators were discussed 
in iPrugniel et al.l (1201 Ih and were found to be accurate to 1 - 
2 percent. 

The extinction law, A(A)/Av (normalised to the V band) de- 
pends on the line-of-sight. It can be parameterised with Ry - 
Av/E{B - V) (the ratio between the extinction in the V and 
the B-V colour excess), which have a 'mean ' value of 3.1, but 
it var ies between 2.3 and 5.3 dCardelU et al.l 1 1 9891: iFitzpatrickl 
Il999h . The extinction is almost independent of Ry in the red, 
but is strongl y dependent on the wavelength in the blue and UV. 
Adopting the IFitzpatrickl (1 1 9991) extinction law, we were able to 
fit simultaneously Ay and Ry over almost the full wavelength 
range by comparing the observed spectra to the Munari best fit. 
However, it is known that the SED of the theoretical spectra 
might not provide a good match to the empirical counterpart, 
particularly in the shortest wavelengths. For this reason, we pre- 
ferred to compare the observations to the best-fitted interpolated 
MILES spectrum obtained in Sect.|5] 

Fitting the extinction using MILES restricts the wavelength 
range to the optical domain, and therefore the correction of the 
whole spectrum requires extrapolations. The extrapolation to- 
wards the infrared should be safe because the extinction law is 
uniform in any line-of-sight (and the extinction is low), and the 
quality of the corrected spectrum will be essentially limited by 
the precision of the original flux calibration. However, the ex- 
trapolation towards the UV can be more hazardous because the 
determination of Ry will only rely on the blue end of the MILES 
spectra. Any error on the extinction law would be amplified in 
the UV. For this reason, we preferred here to adopt Ry - 3.1 and 
we fitted only Ay over the wavelength range 3500-7500 A. 

To test the reliability of these determinations of the extinc- 
tion, w e compared them with the predictions of the IChen et all 
(Il998l) Galactic extinction model for the stars with parallaxes 
known from Hipparcofl This comparison is acceptable with a 
slope of 0.85. Our values of Ay are listed in Table[T] 



7. Conclusions 

We have fully characterised the NGSL for its implementation in 
stellar population synthesis modelling. We used ULySS, a full 
spectrum fitting package. We found that the line-spread function 
of the stellar spectra of this library vary from 3 A in the UV to 
10 A (FWHM) in the near IR. The instrumental velocity disper- 
sion is virtually constant within the whole spectral range covered 
by the library, at cr„„ 130 km s"'. The wavelength calibration 
is accurate to 0.1 px (0.32 A at 5000 A). We measured the at- 
mospheric parameters of the stars using the U LySS package and 
the MILES interpolator lPrugniel et all (1201 II) . By comparing the 
results to previous studies we found that the precisions for the 
FGK stars are 42 K, 0.24 and 0.09 dex for Tetf, logg and [Fe/H], 
respectively. For the M stars, the corresponding mean errors are 
29 K, 0.50 and 0.48 dex, and for the OBA 4.5 percent, 0.44 and 
0.1 8 dex. Finally, we measured the Galactic extinction for each 
star by directly comparing the spectra to the interpolated MILES 
spectra. 

The NGSL library is a major step towards the accurate mod- 
elling of stellar populations over a wide wavelength range. In the 
second paper of this series we make use of the NGSL and the re- 
sults of this work t o expand the spectral coverage of our stellar 
population models dVazdekis et al.l l20I0h . 
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Appendix A: Atmospheric parameters 

Here we list the adopted parameters of the 367 NGSL stars 
(Table[T]i, together with the extinction in V, the values of the S/N 
at 3 different wavelengths, roughly corresponding to the middle 
of the range from the blue, green, and red arm of the STIS spec- 
trograph. There are 35 stars that SIMBAD recognises as spec- 
troscopic binaries, they are marked with a star (*). Finally, in 
this table we give the references for the stars with parameters 
adopted from the literature. 

Appendix B: Comparison witli otiier libraries 

Here we plot the comparisons with the literature discussed in 
Sect. 15. 21 For each of the reference libraries we plot the different 
spectroscopic classes in different panels. We omit the M class 
because there are too few (14) cold stars in NGSL. We provide 
the usual 'our' vs. 'literature' value plots, but we also investigate 
how the residuals of this comparison depend on the different pa- 
rameters. 
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Fig. B.l. Comparison of the original stellar atmospheric parameters published for the NGSL with those derived here using ULySS 
and the MILES interpolator. The median value of the residuals are plotted in magenta-dashed lines, while the fit to the residuals 
are plotted as blue-dotted lines. The one-to-one relation is shown in black. The upper three rows of panels show the results for the 
OBA stars. The remaining sets of panels show the results for the FGK stars. For each set of stellar spectral types we show in the first 
column of panels the comparison of the temperature, gravity, and metallicity values from top to bottom. In the last three columns 
of panels we show the residuals in temperature, gravity, and metallicty (from left to right) as a function of temperature, gravity, and 
metallicity (from top to bottom). 
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Fig.B.2. Comparison of the stellar parameters derived in this work with those from lPrugniel et afl (1201 ih on the basis of the stars 
in common between these two libraries. Points and line types as in Fig. IB. II 
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Fig.B.3. Comparison of the stellar parameters derived in this work with those from lWu et al.l (1201 Ibl) on the basis of the stars 
common between these two libraries. Points and line types as in Fig. IB. II 
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Fig.B.4. Comparison of the stellar parameters derived in this work with those from Pastel database on the basis of the stars 
common between these two libraries. Points and line types as in Fig. IB. II 
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Table 1. List of 367 stars in the NGSL. The columns are as follows: name; adopted atmospheric parameters and their errors (col 2 to 7); residual 
shifts in km s"' ; velocity dispersions in km s"', S/N at 3 different regions (col 10 - 12); extinction in V; reference for the atmospheric parameters. 
If not specified the measurements are from this paper. 
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Table 1. continued. 
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140 


36 


242 


237 


0.75 


hd008890 


6206 


110 


1.64 


0.47 


+0.19 


0.20 


-5 


142 


249 


383 


475 


0.12 


hd009051 


5036 


26 


2.55 


0.20 


-1.51 


0.06 


11 


143 


58 


209 


158 


0.23 


hd010380 


4191 


41 


1.88 


0.40 


-0.14 


0.10 


-38 


141 


44 


244 


532 


0.24 


hdO 10780 


5400 


76 


4.54 


0.19 


+0.12 


0.11 


14 


151 


230 


462 


631 


0.17 


hd012533* 


4402 


44 


1.84 


0.28 


+0.12 


0.08 


-31 


138 


103 


184 


576 


0.55 


hd013520* 


4054 


42 


1.70 


0.44 


-0.13 


0.12 


-44 


156 


39 


274 


732 


0.46 


hdO 15089 


8796 


765 


4.29 


0.34 


-0.94 


0.63 


32 


128 


701 


523 


438 


0.01 


hdO 16031 


6104 


14 


4.07 


0.06 


-1.67 


0.04 


-14 


164 


177 


180 


91 


0.02 


hd017072 


5352 


53 


2.83 


0.40 


-1.15 


0.14 


-1 


151 


306 


526 


632 


0.01 


hd017081* 


13893 


256 


4.02 


0.41 


+0.21 


0.13 


-3 


174 


1101 


606 


474 


0.15 


hdO 17361 


4700 


44 


2.67 


0.30 


+0.12 


0.08 


-17 


154 


103 


298 


519 


0.24 


hdO 17925 


5286 


81 


4.69 


0.19 


+0.21 


0.11 


-5 


153 


163 


366 


522 


0.29 


hdO 18078 


9791 


289 


3.43 


0.36 


+ 1.00 


0.07 





159 


226 


456 


396 


0.43 


hdO 18769 


8424 


206 


4.34 


0.12 


-0.02 


0.15 


34 


128 


673 


564 


516 


0.05 


hdO 18907 


5059 


76 


3.56 


0.48 


-0.72 


0.15 


-11 


150 


165 


528 


698 


0.08 


hd019019 


6033 


32 


4.26 


0.12 


-0.18 


0.07 


5 


150 


312 


477 


346 


0.15 


hdO 19308 


5697 


50 


4.03 


0.20 


+0.06 


0.08 


6 


149 


154 


453 


289 


0.13 


hdO 19445 


5805 


18 


3.79 


0.08 


-2.04 


0.04 


20 


160 


391 


400 


208 


0.08 


hdO 19656 


4717 


62 


2.35 


0.38 


+0.05 


0.11 


-9 


153 


102 


300 


520 


0.30 


hd019787 


4838 


54 


2.61 


0.34 


+0.13 


0.09 


-6 


152 


151 


318 


505 


0.17 


hd020039* 


5206 


37 


3.66 


0.21 


-0.77 


0.08 


-2 


150 


65 


253 


387 


0.13 


hd020630 


5694 


58 


4.39 


0.18 


+0.04 


0.10 


5 


146 


290 


498 


614 


0.13 


hd021742 


5238 


73 


4.21 


0.25 


+0.32 


0.09 


2 


150 


63 


358 


588 


0.08 


hd022049 


5146 


74 


4.68 


0.19 


+0.05 


0.11 


2 


148 


206 


354 


493 


0.23 


hd022484 


5872 


49 


3.97 


0.23 


-0.23 


0.11 


-6 


168 


405 


542 


608 


0.04 


hd023439* 


5198 


41 


4.38 


0.17 


-0.90 


0.10 


-5 


162 


77 


358 


522 


0.08 


hd025329 


5020 


40 


4.42 


0.19 


-1.36 


0.10 


11 


140 


54 


244 


199 


0.22 


hd025893 


5472 


66 


4.62 


0.16 


+0.26 


0.09 





145 


114 


378 


335 


0.27 


hd025975 


4921 


67 


3.29 


0.40 


+0.06 


0.10 


-8 


145 


92 


350 


530 


0.15 


hd026297 


4827 


62 


2.01 


0.44 


-1.51 


0.11 


-9 


137 


30 


328 


355 


0.84 


hd026630* 


5643 


84 


1.54 


0.44 


+0.10 


0.18 





142 


391 


341 


564 


0.84 


hd027295 


11013 


337 


4.06 


0.50 


+0.00 


0.18 


-2 


212 


1757 


630 


488 


0.07 


hd028946 


5338 


51 


4.47 


0.15 


-0.08 


0.09 


-4 


142 


82 


333 


240 


0.17 


hd028978 


8622 


723 


3.73 


1.39 


-0.75 


0.52 


-20 


131 


666 


549 


483 


0.14 


hd029391 


7414 


31 


4.09 


0.13 


-0.02 


0.08 


-6 


161 


619 


614 


574 


0.09 


hd029574 


4712 


47 


1.69 


0.30 


-1.52 


0.10 


-14 


140 


8 


175 


274 


1.46 


hd030614 


32902 


1917 


3.31 


0.23 


+0.28 


0.13 


1 


178 


590 


545 


533 


1.19 


hd030834 


4256 


40 


1.67 


0.33 


-0.24 


0.09 


-36 


147 


35 


241 


575 


0.49 


hd031219 


6073 


49 


4.12 


0.18 


+0.17 


0.08 


6 


139 


146 


407 


476 


0.14 


hd031421 


4541 


37 


2.43 


0.28 


-0.19 


0.08 


-39 


151 


105 


268 


516 


0.26 


hd033793 


3722 


28 


4.71 


0.05 


-0.84 


0.06 


40 


195 


3 


132 


645 


0.36 


hd034078 


31057 


1696 


3.54 


0.25 


-0.02 


0.14 


6 


155 


2571 


678 


572 


2.11 


hd034797 


12273 


355 


4.23 


0.50 


+0.45 


0.18 


-9 


232 


910 


624 


490 


-0.01 


hd034816 


26885 


1880 


3.60 


0.29 


-0.15 


0.15 


-7 


188 


1754 


674 


452 


0.29 


hd036702 


4768 


49 


1.93 


0.35 


-1.78 


0.09 





135 


14 


205 


249 


1.14 


hd036960 


27000 




4.10 




-0.13 




-9 


176 


1338 


664 


466 


0.22 


hd037202 


21132 


2024 


3.24 


0.41 


+0.05 


0.18 


-55 


232 


1486 


601 


453 


0.00 



Reference 








0,5,6 



Table 1. continued. 



Koleva & Vazdekis: Stellar atmospheric parameters for NGSL, Online Material p 8 



Name 




error 


logig) 


error 


[Fe/H] 


error 


cz 


cr 


2800 A 


b/JN (g> 


8000 A 






(K) 


(cm s 




(dex) 


kms 


kms 


4000 A 


Av 


hd037216 


5466 


54 


4.56 


0.14 


+0.05 


0.09 


10 


141 


96 


358 


246 


0.17 


hd037763 


4555 


72 


3.17 


0.49 


+0.24 


0.10 


-16 


156 


72 


345 


687 


0.04 


hd037828 


4726 


76 


2.04 


0.60 


-1.19 


0.16 


-14 


168 


38 


380 


671 


0.62 


hd038237 


8279 


471 


4.32 


0.63 


-0.15 


0.46 


-11 


179 


667 


615 


529 


0.09 


hd038510 


5846 


29 


3.96 


0.16 


-0.87 


0.09 


-21 


164 


220 


412 


488 


0.07 


hd039587* 


5913 


41 


4.34 


0.14 


-0.10 


0.08 


8 


144 


298 


444 


507 


0.15 


hd039833 


5871 


49 


4.39 


0.15 


+0.11 


0.08 


-3 


147 


142 


422 


256 


0.15 


hd040573 


8795 


367 


3.60 


0.54 


-1.39 


0.27 


1 


182 


1027 


612 


492 


-0.03 


hd041357* 


7838 


52 


3.88 


0.08 


+0.35 


0.05 


5 


180 


580 


549 


541 


0.19 


hd041661 


6484 


40 


3.98 


0.18 


-0.03 


0.08 





165 


287 


488 


257 


0.14 


hd041667 


4838 


84 


2.31 


0.65 


-1.09 


0.18 


1 


157 


27 


277 


536 


0.28 


hd043042 


6543 


31 


4.16 


0.12 


-0.02 


0.07 


-9 


148 


377 


476 


479 


0.15 


hd044007 


5085 


36 


2.75 


0.27 


-1.50 


0.08 


-2 


142 


86 


315 


246 


0.36 


hd045282 


5289 


33 


3.16 


0.24 


-1.46 


0.08 


-17 


145 


174 


356 


229 


0.10 


hd046703 


6113 


28 


4.02 


0.13 


-1.30 


0.09 


6 


141 


77 


226 


134 


0.30 


hd047839 


32130 


1409 


3.47 


0.20 


+0.13 


0.10 


6 


227 


1568 


718 


451 


0.51 


hd048279 


31593 


1806 


3.51 


0.23 


+0.14 


0.13 


-7 


176 


1440 


626 


449 


1.63 


hd050420 


7265 


29 


3.79 


0.17 


-0.00 


0.08 


-1 


148 


475 


538 


585 


0.15 


hd052089 


22205 


2741 


3.35 


0.45 


+0.01 


0.18 


-2 


182 


989 


831 


406 


-0.00 


hd052973 


5701 


102 


1.32 


0.49 


+0.12 


0.20 


8 


155 


238 


473 


668 


0.48 


hd055057 


7234 


33 


3.87 


0.18 


+0.13 


0.08 


-9 


162 


553 


566 


578 


0.04 


hd055496 


4935 


85 


2.33 


0.65 


-1.44 


0.16 


-8 


141 


51 


243 


207 


0.36 


hd057060 


32508 


1928 


3.39 


0.26 


+0.24 


0.14 


58 


247 


2656 


577 


399 


0.72 


hd057061 


32514 


949 


3.37 


0.11 


+0.18 


0.07 


9 


222 


2195 


601 


409 


0.63 


hd057727 


4966 


48 


2.82 


0.31 


-0.17 


0.09 


-11 


148 


172 


367 


526 


0.13 


hd058343 


17497 


1268 


3.29 


0.55 


+0.07 


0.20 


-17 


223 


708 


630 


562 


0.55 


hd058551 


6246 


23 


4.21 


0.11 


-0.50 


0.06 


-4 


176 


446 


575 


613 


0.09 


hd059612 


8306 


686 


1.60 


0.37 


-0.20 


0.46 


-12 


157 


520 


556 


566 


0.16 


hd060319 


5907 


17 


4.03 


0.09 


-0.82 


0.05 


10 


166 


169 


297 


348 


0.08 


hd061064 


6568 


81 


3.90 


0.37 


+0.06 


0.16 


-9 


145 


548 


581 


602 


0.19 


hd061603 


3944 


38 


1.53 


0.47 


+0.18 


0.14 


-16 


155 


21 


240 


692 


0.39 


hd062412 


4913 


56 


2.67 


0.35 


+0.04 


0.10 


-17 


162 


135 


409 


644 


0.17 


hd063077 


5790 


36 


4.00 


0.19 


-0.79 


0.10 


-17 


160 


424 


554 


608 


0.04 


hd063700 


5100 


143 


0.90 


0.51 


+0.14 


0.24 


-31 


149 


215 


324 


652 


1.01 


hd063791 


5015 


37 


2.57 


0.28 


-1.47 


0.08 


5 


145 


64 


314 


270 


0.49 


hd064412 


5688 


25 


4.05 


0.12 


-0.73 


0.07 


-11 


161 


136 


307 


382 


0.06 


hd065228 


5992 


118 


1.43 


0.52 


+0.10 


0.22 


-8 


152 


382 


507 


667 


0.27 


hd065354 


4146 


45 


1.34 


0.33 


+0.07 


0.11 


-15 


153 


15 


242 


709 


0.79 


hd065714 


4908 


105 


2.21 


0.57 


+0.15 


0.19 


-39 


156 


104 


398 


619 


0.10 


hd067390 


7142 


15 


3.96 


0.08 


-0.00 


0.04 


-10 


157 


155 


237 


234 


0.18 


hd068988 


5755 


47 


4.00 


0.20 


+0.22 


0.07 


4 


142 


112 


371 


484 


0.08 


hd071160 


4097 


30 


1.87 


0.34 


+0.07 


0.08 


-23 


153 


5 


204 


718 


0.44 


hd072184* 


4643 


71 


2.84 


0.47 


+0.23 


0.11 


-35 


158 


58 


358 


665 


0.11 


hd072324 


4858 


86 


2.32 


0.50 


+0.05 


0.16 


-32 


163 


75 


384 


597 


0.15 


hd072505 


4596 


87 


2.81 


0.59 


+0.27 


0.13 


-32 


159 


36 


343 


660 


0.24 


hd072968 


9645 


1534 


3.60 


4.13 


+0.83 


0.43 


39 


228 


639 


574 


510 


-0.25 


hd073710 


4906 


75 


2.54 


0.41 


+0.23 


0.12 


-5 


161 


80 


392 


628 


0.17 


hd074088 


4015 


45 


1.69 


0.46 


-0.26 


0.13 


-31 


155 


7 


233 


884 


0.88 


hd074721 


8475 


96 


3.35 


0.25 


-1.47 


0.11 


1 


153 


420 


417 


295 


0.05 


hd076291 


4609 


60 


2.81 


0.44 


-0.03 


0.11 


-22 


155 


61 


360 


659 


0.21 


hd076932 


5894 


30 


4.07 


0.15 


-0.90 


0.09 


-8 


163 


444 


567 


625 


0.08 


hd078316* 


12279 


613 


2.94 


0.57 


+0.22 


0.18 


-11 


188 


883 


622 


481 


0.03 


hd078362* 


7343 


100 


3.86 


0.43 


+0.57 


0.15 


5 


141 


461 


539 


568 


0.19 


hd078479 


4580 


95 


2.87 


0.64 


+0.33 


0.13 


-13 


160 


19 


329 


665 


0.28 


hd079158 


12737 


717 


3.09 


0.68 


+0.49 


0.18 


-19 


160 


872 


625 


480 


-0.07 


hd079349 


3884 


19 


1.79 


0.26 


+0.04 


0.09 


-12 


153 


2 


147 


681 


0.34 


hd079469 


8691 


234 


3.23 


0.34 


-1.48 


0.18 


4 


169 


913 


572 


481 


-0.12 


hd080607 


5389 


45 


3.99 


0.18 


+0.35 


0.06 


2 


152 


43 


221 


341 


0.04 


hd081797 


4186 


39 


1.73 


0.35 


+0.07 


0.09 


-20 


142 


53 


180 


650 


0.38 


hd082395 


4823 


74 


2.79 


0.47 


+0.04 


0.13 


-16 


146 


107 


327 


544 


0.32 







Table 1. continued. 



Koleva & Vazdekis: Stellar atmospheric parameters for NGSL, Online Material p 9 



Name 


T' 


error 




error 


[Fe/H] 


error 


cz 


cr 


2800 A 


C /XT fn\ 

b/iN (g> 


8000 A 






(K) 




{cm s 


^) 


(dex) 


kms 


kms 


4000 A 


Kv 


hd082734 


4935 


81 


2.50 


0.43 


+0.26 


0.13 


-7 


164 


154 


395 


637 


0.16 


hd083212 


4763 


58 


1.79 


0.39 


-1.39 


0.11 


-10 


138 


21 


228 


232 


0.44 


hd085380 


5957 


48 


3.98 


0.22 


-0.06 


0.09 


3 


145 


289 


466 


633 


0.11 


hd086322 


4804 


46 


2.53 


0.30 


-0.05 


0.09 


-4 


151 


44 


336 


424 


0.22 


hd086986 


8031 


84 


3.57 


0.45 


-1.47 


0.19 


3 


160 


482 


547 


428 


0.13 


hd087140 


5145 


20 


2.75 


0.14 


-1.73 


0.04 


15 


145 


97 


218 


151 


0.09 


hd087737 


11522 


640 


2.11 


0.37 


+0.19 


0.16 


-16 


142 


1190 


628 


486 


0.03 


hd090862 


4129 


36 


1.70 


0.36 


-0.39 


0.09 


-55 


154 


3 


157 


599 


0.52 


hd091316 


21576 


668 


3.01 


0.05 


-0.06 


0.06 


4 


181 


959 


621 


476 


0.07 


hd093329 


8127 


84 


3.45 


0.41 


-1.45 


0.17 


-22 


160 


351 


390 


292 


0.05 


hd093813 


4456 


41 


2.36 


0.33 


-0.10 


0.09 


-25 


144 


114 


247 


527 


0.35 


hd094028 


5982 


17 


4.09 


0.07 


-1.54 


0.05 


-5 


167 


316 


365 


191 


0.06 


hd095241* 


5778 


37 


3.78 


0.21 


-0.47 


0.09 





151 


333 


459 


509 


0.09 


hd095418 


8734 


542 


3.68 


1.12 


-0.76 


0.32 


-1 


141 


723 


441 


425 


-0.03 


hd095735 


3574 


12 


4.73 


0.07 


-0.93 


0.05 


8 


157 


9 


237 


535 


-0.02 


hd095849 


4526 


48 


2.38 


0.32 


+0.21 


0.08 


-5 


152 


33 


329 


661 


0.19 


hd096446 


20086 


530 


3.59 


0.08 


+0.06 


0.04 


-7 


202 


915 


643 


486 


0.23 


hd097633 


8790 


351 


3.59 


0.89 


-0.64 


0.18 


-11 


151 


805 


582 


481 


-0.04 


hd099648 


4970 


75 


2.25 


0.43 


-0.01 


0.15 


-10 


144 


153 


403 


618 


0.28 


hdl01013* 


5043 


332 


2.93 


2.06 


+0.12 


0.54 


2 


172 


126 


384 


587 


0.71 


hdl01107 


7036 


16 


4.09 


0.08 


-0.02 


0.04 


-7 


208 


781 


538 


562 


0.10 


hdl02212 


3738 


6 


1.55 


0.10 


-0.41 


0.05 


-9 


150 


36 


218 


539 


0.12 


hd 102780 


3835 


22 


1.64 


0.31 


-0.20 


0.12 


-24 


156 


3 


162 


751 


0.53 


hdl03036 


4688 


80 


1.64 


0.53 


-1.40 


0.17 


6 


145 


21 


225 


273 


0.85 


hd 105452 


7049 


19 


4.11 


0.10 


-0.21 


0.06 


-9 


181 


588 


578 


571 


0.09 


hd 105546 


5242 


31 


2.73 


0.22 


-1.46 


0.07 


11 


138 


105 


264 


173 


0.05 


hd 105740 


4771 


34 


2.77 


0.26 


-0.69 


0.07 


-21 


180 


26 


263 


520 


0.18 


hd 106304 


8675 


205 


2.85 


0.18 


-1.63 


0.11 


-6 


160 


362 


358 


246 


0.04 


hdl06516* 


6236 


26 


4.20 


0.12 


-0.70 


0.08 


2 


167 


500 


581 


607 


0.07 


hdl07582* 


5540 


36 


4.13 


0.16 


-0.72 


0.09 


10 


152 


157 


393 


506 


0.06 


hd 108945 


8906 


1668 


4.19 


1.54 


-1.48 


1.36 


37 


128 


613 


568 


498 


0.03 


hdl09387 


16906 


1478 


3.19 


0.62 


-0.12 


0.31 


-47 


321 


1965 


526 


417 


0.29 


hd 109995 


8427 


174 


3.41 


0.45 


-1.52 


0.18 


22 


162 


661 


602 


502 


0.09 


hdl 10073 


13000 


- 


3.90 


- 


-0.40 


0.30 


-10 


175 


975 


620 


463 


0.27 


hdl 10885 


5528 


29 


3.09 


0.22 


-1.21 


0.08 


16 


147 


100 


214 


130 


0.11 


hdl 11464 


4314 


43 


2.17 


0.40 


-0.03 


0.09 


-30 


162 


13 


284 


713 


0.64 


hdlll515 


5373 


48 


4.23 


0.19 


-0.59 


0.11 


1 


154 


111 


379 


535 


0.07 


hdl 11721 


5120 


37 


2.90 


0.28 


-1.27 


0.08 


9 


141 


102 


333 


248 


0.22 


hdl 11786 


7549 


45 


4.17 


0.21 


-1.06 


0.21 


3 


190 


774 


600 


564 


0.09 


hdl 12413 


11658 


471 


3.78 


1.19 


+0.68 


0.17 


-1 


163 


1036 


541 


452 


-0.08 


hdl 13002 


5152 


37 


2.53 


0.28 


-1.08 


0.09 





153 


68 


271 


414 


0.04 


hdl 13092 


4319 


38 


1.53 


0.33 


-0.70 


0.09 


-24 


152 


35 


318 


701 


0.24 


hdl 14330 


9671 


289 


3.57 


0.82 


-0.24 


0.12 


-5 


134 


641 


429 


373 


0.24 


hdl 14710 


5973 


49 


4.23 


0.18 


-0.04 


0.09 


2 


147 


378 


532 


593 


0.11 


hdll5617 


5506 


57 


4.30 


0.18 


-0.03 


0.10 





144 


228 


410 


500 


0.13 


hdl 17880 


9000 


- 


3.01 


0.03 


-1.62 


0.03 


-14 


143 


344 


354 


247 


0.23 


hdl 18055 


4717 


38 


1.74 


0.25 


-1.57 


0.07 





138 


8 


148 


198 


1.13 


hdl 19971 


4233 


42 


1.67 


0.43 


-0.61 


0.10 


-49 


144 


24 


309 


696 


0.28 


hdl21146 


4454 


47 


2.92 


0.41 


+0.03 


0.09 


-30 


158 


26 


280 


569 


0.20 


hdl 22064 


4490 


68 


4.30 


0.37 


+0.09 


0.11 


-1 


147 


57 


314 


527 


-0.22 


hdl 22956 


4932 


61 


2.33 


0.47 


-1.47 


0.12 


-11 


148 


61 


376 


376 


0.62 


hdl23657 


3261 


43 


0.59 


0.38 


-0.02 


0.19 


-15 


165 


39 


246 


987 


0.28 


hdl24186 


4458 


57 


2.79 


0.44 


+0.31 


0.08 


-25 


154 


25 


315 


642 


0.21 


hdl 24425* 


6355 


39 


4.01 


0.18 


-0.10 


0.09 


-1 


148 


521 


555 


578 


0.11 


hdl24547* 


4165 


48 


1.73 


0.45 


-0.19 


0.11 


-47 


142 


222 


244 


574 


0.19 


hdl26327 


3100 





1.98 


6.27 


-0.45 


3.47 


22 


175 


7 


313 


424 


0.27 


hdl26511 


5402 


38 


4.16 


0.13 


+0.17 


0.06 


1 


160 


66 


272 


193 


0.07 


hdl26614 


5453 


59 


3.87 


0.25 


+0.53 


0.07 


-5 


158 


42 


245 


392 


0.05 


hdl 26661 


7809 


91 


3.83 


0.35 


+0.36 


0.13 


-1 


169 


613 


560 


547 


0.11 


hdl 28000 


3954 


33 


1.75 


0.41 


+0.09 


0.12 


-21 


154 


21 


256 


744 


0.38 



Reference 
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Table 1. continued. 



Koleva & Vazdekis: Stellar atmospheric parameters for NGSL, Online Material p 10 



Name 




error 


logig) 


error 


[Fe/H] 


error 


cz 


cr 


2800 A 




8000 A 






(K) 




(cm s 




(dex) 


kms 


kms 


4000 A 


Av 


hdl28279 


5279 


22 


3.07 


0.13 


-2.08 


0.04 


16 


150 


219 


356 


229 


0.22 


hdl28801 


8811 


283 


2.55 


0.16 


-1.69 


0.11 


16 


185 


492 


424 


269 


-0.09 


hdl28987 


5638 


69 


4.63 


0.16 


+0.09 


0.11 





147 


132 


424 


306 


0.22 


hdl31873 


4077 


28 


1.70 


0.29 


-0.10 


0.08 


-15 


151 


86 


179 


672 


0.39 


hdl32345 


4484 


67 


2.58 


0.47 


+0.37 


0.09 


-23 


165 


31 


316 


634 


0.16 


hd 132475 


5721 


20 


3.79 


0.10 


-1.61 


0.05 


-13 


150 


220 


296 


170 


0.10 


hdl34113* 


5668 


24 


3.85 


0.14 


-0.82 


0.07 


4 


165 


171 


384 


465 


0.06 


hd 134439 


5357 


35 


4.68 


0.10 


-1.11 


0.08 


38 


134 


51 


180 


121 


-0.04 


hd 134440 


5094 


36 


4.70 


0.12 


-1.09 


0.09 


30 


154 


31 


158 


128 


0.20 


hd 136726 


4235 


37 


2.00 


0.35 


+0.02 


0.08 


-43 


147 


34 


239 


551 


0.31 


hdl37759 


4525 


46 


2.52 


0.34 


+0.13 


0.08 


-20 


147 


120 


270 


388 


-0.27 


hd 137909 


8620 


499 


3.96 


1.18 


+ 1.00 


0.00 


-9 


154 


627 


495 


483 


0.23 


hdl38716 


4767 


54 


3.05 


0.36 


-0.01 


0.09 


-15 


150 


123 


312 


520 


0.15 


hdl38749 


16150 


346 


3.75 


0.38 


+0.13 


0.11 


4 


220 


1063 


605 


439 


0.23 


hdl40232 


8381 


238 


4.27 


0.17 


+0.26 


0.15 


6 


147 


695 


572 


531 


0.18 


hdl41795 


8516 


184 


4.48 


0.09 


-0.17 


0.14 


41 


128 


753 


552 


518 


0.01 


hdl41851 


8524 


383 


4.27 


0.39 


-0.47 


0.30 


4 


222 


771 


572 


521 


0.10 


hd 142091 


4769 


54 


2.97 


0.36 


+0.07 


0.09 


-4 


149 


135 


328 


516 


0.07 


hdl42703 


7235 


26 


4.12 


0.15 


-1.20 


0.13 


-3 


185 


722 


590 


580 


0.06 


hdl42860 


6275 


29 


4.12 


0.13 


-0.26 


0.07 


7 


164 


383 


490 


476 


0.11 


hd 142926 


12831 


782 


3.33 


1.03 


+0.27 


0.24 


-8 


235 


806 


619 


484 


0.19 


hdl43107 


4460 


44 


2.20 


0.34 


-0.11 


0.09 


-16 


137 


75 


269 


508 


0.29 


hdl43459 


10298 


277 


3.85 


0.50 


-0.47 


0.12 


2 


182 


940 


588 


514 


0.39 


hdl45328 


4783 


59 


2.96 


0.40 


-0.00 


0.10 


-6 


157 


161 


394 


643 


0.14 


hd 146051 


3783 


20 


1.45 


0.19 


-0.03 


0.06 


-10 


146 


71 


230 


572 


0.28 


hdl46233 


5696 


57 


4.20 


0.21 


-0.06 


0.10 


1 


148 


250 


433 


486 


0.11 


hdl47394 


14906 


332 


4.06 


0.39 


+0.14 


0.15 


-5 


201 


1154 


636 


469 


0.12 


hdl47550 


9830 


279 


3.70 


0.66 


-0.38 


0.11 


-1 


153 


960 


599 


515 


0.42 


hdl48293 


4695 


62 


2.37 


0.38 


+0.20 


0.11 


-8 


158 


79 


361 


647 


0.14 


hdl48513 


4147 


41 


2.13 


0.48 


+0.21 


0.09 


-18 


152 


21 


263 


638 


0.50 


hdl49161 


3951 


25 


1.79 


0.28 


-0.18 


0.09 


-13 


153 


24 


214 


599 


0.36 


hdl49382 


27535 


1985 


3.92 


0.76 


-0.55 


0.16 


-36 


522 


1491 


500 


218 


0.44 


hdl55763 


14035 


332 


3.57 


0.44 


+0.22 


0.11 


-3 


176 


1002 


605 


448 


0.19 


hdl56283 


4274 


45 


1.78 


0.35 


+0.10 


0.09 


-32 


151 


27 


259 


796 


0.50 


hdl57244 


4479 


89 


1.37 


0.37 


+0.23 


0.14 


-35 


153 


182 


270 


634 


0.86 


hdl59181 


5325 


87 


1.51 


0.47 


-0.02 


0.20 


-15 


159 


362 


431 


553 


0.44 


hdl60346* 


4808 


65 


4.53 


0.22 


+0.03 


0.10 


-15 


154 


84 


336 


512 


0.05 


hd 160762 


17789 


604 


3.87 


0.46 


+0.00 


0.13 





169 


1018 


635 


468 


0.19 


hdl60922* 


6595 


28 


4.19 


0.11 


-0.03 


0.06 


-1 


160 


494 


564 


595 


0.12 


hdl61770 


5782 


20 


3.95 


0.09 


-1.60 


0.05 


5 


169 


98 


163 


108 


0.56 


hdl63346 


6910 


133 


4.02 


0.55 


+0.23 


0.23 


90 


250 


418 


430 


387 


0.69 


hd 163641 


11953 


263 


4.06 


0.44 


+0.19 


0.15 


2 


188 


1283 


609 


519 


0.41 


hdl63810 


5818 


15 


4.35 


0.06 


-1.20 


0.04 


-11 


148 


102 


156 


86 


0.11 


hd 16405 8 


3985 


32 


1.69 


0.38 


+0.11 


0.11 


-18 


164 


133 


237 


664 


0.34 


hd 164257 


9792 


691 


3.70 


2.11 


+0.41 


0.30 


-10 


178 


720 


610 


526 


0.38 


hdl64353 


17574 


662 


2.96 


0.23 


+0.15 


0.11 


-9 


155 


3635 


608 


506 


0.48 


hd 164402* 


29405 


374 


3.30 


0.02 


+0.02 


0.03 


-8 


158 


5697 


707 


522 


0.93 


hd 164967 


9001 


548 


4.34 


0.36 


-1.32 


0.43 


36 


128 


794 


616 


523 


0.14 


hdl65195 


4766 


59 


1.89 


0.40 


-1.98 


0.09 


7 


134 


20 


303 


428 


1.54 


hdl65341* 


5365 


62 


4.49 


0.16 


+0.19 


0.09 


-2 


141 


185 


339 


462 


0.24 


hd 166208* 


4953 


75 


2.19 


0.46 


-0.06 


0.16 


-13 


160 


292 


419 


595 


-0.04 


hd 166229 


4577 


67 


2.82 


0.47 


+0.23 


0.10 


-34 


177 


61 


349 


644 


0.10 


hdl66283 


8574 


616 


4.55 


0.53 


-0.41 


0.57 


29 


128 


459 


571 


473 


0.21 


hd 166991 


8977 


1010 


4.40 


0.55 


-1.39 


0.79 


27 


147 


844 


606 


511 


0.02 


hd 167006 


3535 


24 


0.99 


0.29 


-0.08 


0.10 


41 


148 


28 


188 


735 


0.38 


hdl67105 


8637 


143 


3.25 


0.24 


-1.52 


0.10 


15 


143 


325 


356 


235 


0.07 


hdl67278 


6563 


18 


4.14 


0.08 


-0.21 


0.04 


1 


149 


245 


363 


173 


0.12 


hd 167946 


9300 


502 


3.74 


0.87 


-0.77 


0.20 





163 


1024 


616 


494 


0.27 


hdl69191 


4426 


41 


2.22 


0.33 


-0.12 


0.09 


-26 


143 


44 


272 


554 


0.35 


hdl70737* 


5042 


44 


3.25 


0.31 


-0.87 


0.09 


11 


154 


69 


346 


564 


0.13 



Reference 
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Table 1. continued. 



Koleva & Vazdekis: Stellar atmospheric parameters for NGSL, Online Material p 11 



Name 




error 


logig) 


error 


[Fe/H] 


error 


CZ 


cr 


2800 A 


b/N (g> 


8000 A 








(K) 




(cm s 




(dex) 


kms 


kms 


4000 A 


Av 


Reference 


hd 170756 


5903 


106 


3.79 


0.61 


-1.17 


0.32 


23 


140 


107 


461 


656 


0.74 




hd 170973 


12046 


925 


3.56 


1.74 


+0.73 


0.28 


-6 


140 


816 


587 


500 


0.18 




hdl72230 


7772 


102 


3.76 


0.44 


+0.55 


0.14 





188 


458 


587 


528 


0.12 




hd 172506 


7078 


20 


4.00 


0.10 


-0.15 


0.06 


-5 


141 


304 


427 


181 


0.06 




hdl73158 


5164 


121 


0.87 


0.43 


+0.04 


0.20 


-1 


154 


10 


206 


857 


2.28 




hdl73819 


3650 


102 


0.51 


1.38 


-0.11 


0.88 


5 


179 


17 


212 


672 


-0.79 




hd 174240 


8879 


340 


3.61 


0.88 


-0.63 


0.16 


-7 


166 


809 


583 


514 


0.12 




hd 174959 


14321 


348 


4.05 


0.48 


+0.18 


0.17 


3 


195 


1054 


636 


485 


0.27 




hd 174966 


7874 


57 


4.09 


0.16 


+0.03 


0.10 


-9 


152 


430 


575 


505 


0.32 




hdl75156 


16361 


556 


3.04 


0.25 


+0.17 


0.10 


1 


139 


465 


523 


572 


1.01 




hdl75305 


5118 


42 


2.75 


0.31 


-1.43 


0.09 


15 


139 


151 


426 


323 


0.05 




hd 175545 


4526 


53 


2.95 


0.40 


+0.12 


0.09 


-24 


161 


16 


337 


674 


0.26 




hd 175640 


12067 


326 


4.07 


0.55 


+0.22 


0.18 





176 


829 


608 


496 


0.29 




hd 175674 


4421 


114 


2.44 


0.90 


+0.21 


0.20 


-27 


161 


18 


294 


722 


0.57 




hd 175 805 


6273 


47 


3.98 


0.21 


+0.15 


0.08 


1 


144 


195 


445 


239 


0.19 




hdl75865 


3181 


52 


0.47 


0.47 


-0.29 


0.33 


-9 


156 


74 


224 


800 


0.14 


13 


hdl76232 


8659 


308 


4.47 


0.33 


+0.55 


0.17 





153 


585 


552 


515 


0.17 




hd 176437 


12715 


367 


3.68 


0.67 


+0.17 


0.15 





128 


844 


534 


496 


0.38 




hdl81720 


5659 


42 


3.88 


0.23 


-0.65 


0.10 


9 


152 


191 


481 


598 


0.06 




hdl83324 


8939 


304 


4.53 


0.23 


-1.30 


0.50 


13 


312 


764 


550 


474 


-0.26 




hdl83915 


4091 


129 


0.91 


1.07 


-1.17 


0.42 


-1 


145 


23 


309 


735 


-0.41 




hd 184266 


5700 


- 


2.00 


- 


-1.65 


_ 


35 


147 


239 


452 


270 


0.41 


0,14,15,16 


hdl85144 


5283 


72 


4.51 


0.20 


-0.11 


0.12 


7 


151 


204 


384 


515 


0.17 




hdl85351 


4921 


56 


2.95 


0.36 


+0.01 


0.09 


-2 


143 


163 


356 


519 


0.09 




hdl87111 


4764 


59 


1.93 


0.42 


-1.44 


0.11 





142 


18 


269 


339 


1.07 




hdl87879 


20420 


1274 


3.18 


0.28 


-0.02 


0.14 


-12 


197 


688 


608 


517 


0.40 




hdl88262 


5749 


108 


2.80 


0.68 


+0.15 


0.20 


4 


149 


369 


375 


285 


0.62 




hd 19007 3 


10900 


546 


4.13 


0.66 


-0.02 


0.26 


181 


273 


434 


610 


463 


0.60 




hd 190360 


5427 


74 


3.93 


0.31 


+0.20 


0.10 


-4 


180 


282 


485 


610 


0.05 




hd 190404 


4982 


55 


4.49 


0.20 


-0.62 


0.13 


-10 


146 


83 


395 


332 


0.04 




hdl91026 


5133 


69 


3.77 


0.33 


+0.04 


0.10 


-4 


167 


200 


370 


518 


0.19 




hdl91277 


4462 


50 


2.89 


0.41 


+0.16 


0.08 


-26 


156 


45 


328 


667 


0.12 




hdl93281 


8623 


345 


4.30 


0.33 


-0.68 


0.28 


-4 


192 


755 


544 


489 


0.03 




hd 193495* 


5458 


125 


2.55 


0.65 


+0.13 


0.21 


10 


161 


868 


417 


669 


0.18 




hd 194093 


6000 


- 


0.85 


0.10 


+0.15 


0.09 


11 


155 


354 


473 


442 


0.72 


0,8,10,11,12 


hd 19445 3 


10342 


294 


3.69 


0.79 


-0.06 


0.14 


-6 


180 


838 


591 


504 


0.23 




hd 195434 


4858 


22 


4.40 


0.09 


-0.57 


0.05 


-46 


177 


40 


184 


348 


0.09 




hdl96218 


6207 


24 


4.11 


0.11 


-0.19 


0.05 





150 


279 


487 


271 


0.10 




hd 196426 


12951 


187 


4.10 


0.27 


+0.22 


0.10 





204 


785 


517 


413 


0.16 




hd 196662 


15439 


90 


3.90 


0.06 


+0.14 


0.03 


-9 


179 


596 


474 


363 


0.29 





hd 196725 


4260 


61 


1.18 


0.32 


+0.06 


0.13 


-26 


160 


38 


256 


744 


0.66 




hdl96892 


6028 


22 


4.17 


0.10 


-0.99 


0.07 


6 


165 


257 


412 


469 


0.06 




hdl97177 


4955 


74 


2.07 


0.40 


+0.02 


0.14 





162 


120 


373 


619 


0.31 




hd 198809 


5075 


43 


2.54 


0.28 


-0.27 


0.09 


5 


154 


264 


381 


514 


0.02 




hd200081 


5526 


71 


3.25 


0.43 


+0.02 


0.12 


9 


147 


159 


322 


241 


0.40 




hd200905 


3997 


39 


0.92 


0.26 


+0.12 


0.12 


-42 


148 


271 


193 


600 


0.54 




hd201091 


4167 


56 


4.54 


0.28 


-0.35 


0.20 


20 


156 


75 


330 


695 


-0.12 




hd201377 


8415 


542 


4.32 


0.62 


-0.23 


0.46 





166 


731 


589 


518 


0.12 




hd201601 


8574 


406 


4.47 


0.51 


+0.68 


0.22 


9 


163 


759 


591 


511 


0.26 




hd203638 


4647 


92 


2.81 


0.59 


+0.27 


0.14 


-23 


166 


55 


353 


654 


0.26 




hd204041 


8617 


295 


4.49 


0.25 


-0.61 


0.28 


6 


174 


828 


578 


545 


0.04 




hd204155 


5704 


28 


3.89 


0.16 


-0.70 


0.07 


5 


172 


151 


349 


430 


0.03 




hd204543 


4874 


50 


1.99 


0.34 


-1.78 


0.08 


15 


134 


40 


256 


224 


0.34 




hd204867 


5715 


100 


1.22 


0.46 


+0.10 


0.19 


-4 


144 


219 


385 


489 


0.38 




hd205202 


6496 


22 


4.07 


0.10 


-0.51 


0.06 





170 


286 


456 


473 


0.07 




hd205811 


9069 


753 


4.42 


0.42 


-1.30 


0.61 


23 


146 


1203 


683 


484 


-0.23 




hd206778 


4240 


47 


0.93 


0.21 


+0.08 


0.10 


-10 


145 


226 


142 


558 


0.67 




hd2 10745 


4337 


81 


1.12 


0.33 


+0.17 


0.14 


-37 


157 


157 


246 


632 


0.89 




hd2 10807 


5023 


54 


2.31 


0.33 


-0.16 


0.11 


1 


143 


189 


350 


516 


0.21 




hd212516 


3709 


11 


1.54 


0.20 


-0.24 


0.09 


-7 


150 


1 


118 


677 


0.51 





Table 1. continued. 
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Name 


T' 


error 




error 


[Fe/H] 


error 


CZ 


cr 


2800 A 


C /XT fn\ 


8000 A 








(K) 




{cm s 


^) 


(dex) 


kms 


kms 


4000 A 


Kv 


Reference 


hd2 12593 


13642 


251 


2.42 


0.06 


+0.30 


0.04 


-6 


158 


1228 


628 


526 


0.50 





hd2 15665 


4933 


78 


2.25 


0.42 


+0.12 


0.14 


7 


152 


145 


313 


510 


0.41 




hd217107 


5495 


63 


3.99 


0.25 


+0.30 


0.08 


-8 


165 


190 


480 


615 


0.03 




hd217357 


3894 


25 


4.48 


0.10 


-0.47 


0.10 


-16 


149 


20 


245 


703 


0.13 




hd221377 


6399 


28 


4.08 


0.13 


-0.66 


0.08 


-12 


176 


439 


588 


614 


0.09 




hd222404* 


4734 


56 


3.10 


0.37 


+0.13 


0.08 


-14 


159 


334 


356 


565 


0.08 




hd224801 


12704 


568 


4.11 


0.94 


+0.69 


0.21 


-4 


188 


1191 


604 


490 


0.13 




hd224926 


14120 


317 


4.06 


0.51 


+0.31 


0.16 


-7 


192 


915 


626 


481 


0.15 




hd232078 


4295 


48 


0.82 


0.27 


-1.08 


0.11 


-11 


146 


1 


106 


333 


2.21 




hd284248 


6098 


16 


4.12 


0.06 


-1.60 


0.05 


-27 


157 


228 


235 


116 


0.05 




hd345957 


5883 


17 


4.02 


0.07 


-1.45 


0.05 


11 


146 


201 


257 


143 


0.08 




hr0753 


4529 


74 


4.40 


0.38 


-0.21 


0.15 


-13 


149 


67 


300 


446 


-0.45 




hr8086 


3894 


27 


4.54 


0.09 


-0.56 


0.09 


-15 


148 


39 


239 


563 


0.03 




IKf 1 c\ 

insiU 




1 


J. -54 




-0.42 


0.10 


-DO 


1 OO 


4 


1 A 

14 




z.zo 


n 
U 


lhs482 


3707 


17 


4.83 


0.07 


-0.78 


0.07 


-53 


162 


1 


27 


154 


0.38 




mmj6476 


7648 


22 


3.96 


0.09 


+0.28 


0.04 


-11 


156 


66 


106 


98 


0.27 




mmj6490 


8947 


211 


4.36 


0.15 


-1.37 


0.21 


14 


135 


130 


142 


104 


0.02 




vbnvul 


7944 


44 


1.85 


0.01 


-1.58 


0.04 


52 


163 


32 


102 


70 


1.67 





vgkcom 


3254 


16 


0.60 


0.12 


-1.93 




-10 


149 


11 


229 


926 


0.27 


0,1 


viwcom 


3303 


28 


0.61 


0.46 


+0.08 


0.34 


-18 


146 


6 


166 


516 


0.27 





Notes . R eferences: -'Heap & Lindler' ('2009^. 1 -'Yoss et al.' (\99,'f), 2 -'Gray et al.' (\99&). 3 -'Adelman & Pintado' ("2000^, 4 -'Kinman et alj 

(2002), 7 - Bonfils et al. (2005), 8 - Kovtyukh (2007), 9 -Morales et al. (2008), 10 



20001). 5 -ICavrel de Strobel et aj. (200 1), 6 - Lyubimkov et al. 

yan Belle et alj(l2009l). 11 -iLvubimkov et al.l ( l2010h . 12 - iWu et al .1 ( 1201 Ibl) . 13 - rPrugniel et all ( 1201 ih . 14 - IXakada-Hidai et all (l2002h . 15 jBehrl 
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